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IN THE CLAIMS 

Please amend the claims as follows: 

Claim 16 to be amended by changing CX it the text to XC. Remaining 27 claims are not to be 
changed. 

1. (Original). A non-natural amino acid compound of the formula LX: 

H R15 
I 1 c 

Rl C a NR 2 R 13 

(CH 2 )n (LX) 

HOOC C(i N 3 

H 

wherein 

n is an integer of from 2 to 4; 

Ri, R2, R3, Ri3, and R15 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

C a and Cp are carbon atoms and the stereochemistry at C a and Cp is, independently, 

either R or S;. 

or the ester or salt thereof, 

wherein when dashed line c is present, the R15 is present, and when dashed line c is not 
present, then Ri 5 is not present; wherein when dashed line c is present, the compound is a 
salt comprising a counterion. 

2. (Original). The compound of claim 1, wherein the stereochemistry at Cp is S. 



3. (Original). The compound of claim 1, wherein Ri, R 2 , and R13 are, independently, 
hydrogen or methyl, and R\ 5 is methyl. 
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4. 



(Original). A non-natural amino acid compound of the formula LXX: 



R4N 




(CH 2 )n 



(LXX) 



HOOC CIJ N 3 



H 



wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Y are independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R4 is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry of Cp is either R or S; 

or the ester or salt thereof. 

5. (Original). A non-natural amino acid compound of the formula LXXX: 




NR 7 



(CH 2 )n 



(LXXX) 



HOOC CIS N 3 



wherein 
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n is an integer of from 2 to 4; 

X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R<5 and R 7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof. 

6. (Original). A non-natural amino acid compound of the formula XC; 

H 2 NR 9^/ R 10 

NR11 

(CH 2 )n (XC) 



HOOC CIS N 3 



H 



wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, and R u are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof. 

7. (Original). A peptide comprising the non-natural amino acid of claim 1 . 

8. (Original). A peptide comprising the non-natural amino acid of claim 4. 

9. (Original). A peptide comprising the non-natural amino acid of claim 5. 

10. (Original). A peptide comprising the non-natural amino acid of claim 6. 
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1 1 . (Original). A method for screening a peptide containing a non-natural amino acid 
compound for an activity, comprising the steps of: 

a) measuring a known activity or pharmacological activity of a peptide having a 
known amino acid sequence comprising at least one natural amino acid; and 

b) measuring the same activity or pharmacological activity of a peptide having 
the same amino acid as in step (a), with the exception that at least one natural 
amino acid is substituted with a non-natural amino acid having the formula II, 
LX, LXX, LXXX, and/or XC: 

HN Y 



R4N 4 

(CH 2 )n (II) 

HOOC C B NHR5 

H 

wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Y are independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH2) Z , wherein z is an integer of from 2 to 4; 

R4 and R 5 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 

or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof, wherein 

when n is 3, dashed line a is not present, R4, X and Y are all hydrogen, and R 5 is methyl, 
then Cp is not S, 

when n is 3, dashed line a is not present, X and R5 are all hydrogen, and Y and R4 are 
methyl, then the stereochemistry at Cp is not R, 
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when dashed line a is not present, and R4> R5, X and Y are all hydrogen, then n is not 3, 
when n is 4, dashed line a is not present, X and R5 are hydrogen, and Y and R4 are the 
same lower branched or straight chain alkyl, then Cp is not R, and 
when n is 4, dashed line is not present, and R4, R5, X and Y are all hydrogen, then the 
stereochemistry at Cp is not R; 

H R15 



I c 

C a NR2R13 



(CH 2 )n (LX) 

HOOC C(l N 3 

H 

wherein 

n is an integer of from 1 to 4; 

Ri, R 2 , R3, R13 and Rj 5 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

C a and Cp is a carbon atom and the stereochemistry at C a and Cp is, independently either 
RorS; 

wherein when dashed line c is present, then Rt 5 is present, and when dashed line c is not 
present, then R15 is not present; wherein when dashed line c is present, the compound is a 
salt comprising a counterion; 

HN Y 

\ a 




R4N- N 



(CH 2 )n (LXX) 

HOOC CB N 3 

H 



wherein 

n is an integer of from 2 to 4; 
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when dashed line a is not present, X and Y are independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R4 is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; and 

C a is a carbon atom and the stereochemistry at Qis either R or S; 

or the ester or salt thereof; 

X Y 

/ \ 

NR 7 

(CH 2 )n (LXXX) 
HOOC Cli N 3 

I 

H 



wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) 2 , wherein z is an integer of from 2 to 4; 

R6 and R 7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
or alkynyl of d, C 5 ; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; or 

H2NR9 .R10 

Y 

(CH 2 )n (XC) 
HOOC Cfl N 3 

I 

H 
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wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, and Rn are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of Ci-C 5 ; and 

Cp is a carbon atom and the stereochemistry at Q is either R or S; 
or the ester or salt thereof. 

12. (Original) The method of claim 1 1, wherein the compound is substituted for the 
comparable at least one natural amino acid of lysine and/or arginine. 

13. (Original) The method of claim 11, wherein the pharmacological activity is half-life, 
solubility, or stability. 

14. (Original) The method of claim 1 1, wherein the pharmacological activity is body barrier 
passage. 

15. (Original) The method of claim 11, wherein the pharmacological activity is selectivity. 

16. (Currently Amended) A method of treating or preventing in a subject a disease treated or 
prevented by the administration of a peptide containing a natural amino acid, comprising 
administering to the subject the known therapeutic peptide having, substituted for the 
natural amino acid, at least one non-natural amino acid having the formula II, LX, LXX, 
LXXX, and/or [CX] XC: 
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HN 



Y 



R 4 N 



x 




i 

x 



i 



(CH 2 )n 



(II) 



HOOC C B « 



NHR 5 



H 



wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Y are independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z wherein z is an integer of from 2 to 4; 

R4 and R 5 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 

or alkynyl of Ci-C 5 ; and 

C& is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof, wherein 

when n is 3, dashed line a is not present, R4, X arid Yare all hydrogen, and R 5 is methyl, 
then Cp is not S, 

when n is 3, dashed line a is not present, X and R 5 are hydrogen, and Y and R4 are 
methyl, then the stereochemistry at Cp is not R, 

when dashed line a is not present, and R4, R5, X and Yare all hydrogen then n is not 3, 
when n is 4, dashed line a is not present, X and R 5 are hydrogen, and Y and R4 are the 
same lower branched or straight chain alkyl, then Cp is not R, and 
when n is 4, dashed line a is not present, and R4, R 5 , X and Y are all hydrogen, then the 
stereochemistry at Cp is not R; 
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H Ris 
Rl C a NR 2 R 13 



(CH 2 )n (LX) 
HOOC C(l N 3 

I 

H 



wherein 

n is an integer of from 1 to 4; 

Ri, R2, R3, R13 and R\ 5 are, independently, hydrogen or lower branched 
or straight chain alkyl, alkenyl or alkynyl of C1-C5; and 

C a and C/3 are carbon atoms and the stereochemistry at C a and Q is, independently, either 
RorS; 

or the ester or salt thereof, 

wherein when dashed line c is present, then R15 is present, and when dashed line c is not 
present, then Ri 5 is not present; wherein when dashed line c is present, the compound is a 
salt comprising a counterion; 




(CH 2 )n (LXX) 

HOOC CfJ N 3 

H 



wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 
branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 
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when dashed line a is present, X-Y is (CH2) Z , wherein z is an integer of from 2 to 4; 
R4 is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of Ci C5 ; 
and 

Qis a carbon atom and the stereochemistry at Cg is either R or S; 
or the ester or salt thereof; 



wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R6 and R 7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; or 



X Y 




NR 7 



(CH 2 )n 



(LXXX) 



HOOC CIJ N 3 



H 



H 2 NR, 




NR11 



(CH 2 )n 



(XC) 



HOOC Cfi N 3 



H 



wherein 
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n is an integer of from 2 to 4; 

R 9 , Rio, and Rn are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

Q is a carbon atom and the stereochemistry at is Cp either R or S; 
or the ester or salt thereof. 



17. (Original) The method of claim 16, wherein the natural amino acid is lysine and/or 
arginine. 



18. (Original) A method of increasing the ability of a peptide to cross a body barrier of a 

subject, comprising substituting for at least one natural amino acid in the peptide at least 
one non-natural amino acid compound having the formula II, III, IV, LX, LXX, LXXX, 
and/or XC: 




wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Y are independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z , wherein z is an integer from 2 to 4; 

R4 and R 5 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 

or alkynyl of C1-C5; and 

a carbon atom and the stereochemistry at Cp is either R or S; 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1 .1 1 1 Page 13 

Serial Number: 10/092287 Dkt: 1798.001 US5 

Filing Date: March 6, 2002 

Title: Positively Charged Non-Natural Amino Acids, Methods of Making Thereof, and Use Thereof in Peptides 

or the ester or salt thereof, wherein 

when n is 3, dashed line a is not present, R4, X and Yare all hydrogen, and R 5 is methyl, 
then Cfi is not S, 

when n is 3, dashed line a is not present, X and R5 are hydrogen, and Y and R4 are 
methyl, then the stereochemistry at Cp is not R, 

when dashed line a is not present, and R4, R5, X and Yare all hydrogen, then n is not 3, 
when n is 4, dashed line a is not present, X and R5 are hydrogen, and Y and R4 are the 
same lower branched or straight chain alkyl, then is not R, and 
when n is 4, dashed line a is not present, and R4, R5, X and Y are all hydrogen, then the 
stereochemistry at Q3 is not R; 



X Y 

NR7 (III) 
(CH 2 )n 

1 

HOOC C B NHR 5 

H 

wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R6, R7 and Rg are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

Q is a carbon atom and the stereochemistry at Q is either R or S; 
or the ester or salt thereof; 
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RoN 



v 



M0 



NR 



11 



(CH 2 )n 



(IV) 



HOOC CIS NHR 12 



H 



wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, Rn and R ]2 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

Q is a carbon atom and the stereochemistry at is either R or S; 
or the ester or salt thereof; 

I ! c 

Ri C a NR 2 R 13 

(CH 2 )n (LX) 

HOOC Cli N 3 

H 

wherein 

n is an integer of from 1 to 4; 

Ri R 2 , R3, R13, and R15 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

C a and C/3 are carbon atoms and the stereochemistry at C a and Cp is, independently, either 
RorS; 

or the ester or salt thereof, 

wherein when dashed line c is present, then R\ 5 is present, and when dashed line c is not 
present, then R i5 is not present; wherein when dashed line c is present, the compound is a 
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salt comprising a counterfoil; 

HN Y 

i a 

z x 

R 4 N- X N X 

(CH 2 )n (LXX) 

HOOC CIJ N 3 

H 

wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 
branched or straight chain allkyl, alkenyl or alkynyl of C1-C5; 
when dashed line a is present, X-Y is (CH2) Z , wherein z is an integer of from 2 to 4; 
R4 is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; and 
Q is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; 



X Y 

/ \ 



NR 7 

I 

(CH 2 )n (LXXX) 

HOOC Cfi N 3 

H 



wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R<5 and R 7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
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or alkynyl of C1-C5; and 

C/5 is a carbon atom and the stereochemistry at Qs is either R or S; 
or the ester or salt thereof; or 



H2NR9 y Rio 




NR11 



(CH 2 )n 



(XC) 



HOOC Cfc N 3 



19. 

20. 
21. 

22. 



wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, and Rn are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

C/5 is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof 

whereby the peptide having at least one non-natural amino acid is better able to cross the 
barrier than a peptide having no non-natural amino acid. 

(Original) The method of claim 18, wherein the barrier comprises the blood brain barrier, 
a cell membrane, intestinal epithelium, skin, or blood-ocular. 

(Original) The method of claim 18, wherein the barrier is the blood brain barrier. 

(Original) The method of claim 18, wherein the natural amino acid comprises arginine 
and/or lysine. 

(Original) The method of claim 18, wherein the compound comprises: 
(a) a compound having the formula II, dashed line a is not present, n is 3, X, R4, and 
R 5 are hydrogen, Y is methyl, and the stereochemistry at Cp is S; 
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(b) a compound having the formula II, dashed line a is not present, n is 3, X, R4, and 
R 5 are hydrogen, Y is ethyl, and the stereochemistry at Qg is S; 

(c) a compound having the formula II, dashed line a is present, n is 3, z is 2, R4, and 
R5 are hydrogen, and the stereochemistry at Cp is S; and 

(d) a compound having the formula III, n is 3, X, R6, R7, and Rg are hydrogen, and 
the stereochemistry at Cp is S. 



23. (Original) A method of increasing the selectivity of a peptide, comprising substituting 

for at least one natural amino acid at least one non-natural amino acid having the formula 
II, III, IV, LX, LXX, LXXX, and/or XC: 



HN Y 

! a 
1 



R4N 




1 

(CH 2 )n (II) 



HOOC Cn NHFL 



H 



wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R4 and R 5 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 

or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof, wherein 

when n is 3, dashed line a is not present, R4, X and Yare all hydrogen, and R 5 is methyl, 
then Cfi is not S, 

when n is 3, dashed line a is not present, X and R 5 are hydrogen, and Y and R4 are 
methyl, then the stereochemistry at Cp is not R, 
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when dashed line a is not present, and R4, R5, X and Yare all hydrogen, then n is not 3, 
when n is 4, dashed line a is not present , X and R 5 are hydrogen, and Y and R4 are the 
same lower branched or straight chain alkyl, then Q is not R, and 
when n is 4, dashed line a is not present, and R4, R5, X and Y are all hydrogen, then the 
stereochemistry at Q is not R; 



X Y 

NR7 (III) 
(CH 2 )n 

1 

HOOC C a NHR 5 

H 

wherein 

n is an integer of from 2 to 4; 

X-Y is (CH2) Z , wherein z is an integer of from 2 to 4; 

R$, R 7 and R 8 are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

Cjs is a carbon atom and the stereochemistry at Qj is either R or S; 
or the ester or salt thereof; 




pi 

(CH 2 )n (IV) 

HOOC Cft NHR 12 

H 

wherein 

n is an integer of from 2 to 4; 
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R 9 , Rio, Rn and Ri 2 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

Cjs is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; 

H R 15 

I I 

s ! c 

Ri C a NR 2 R 13 



(CH 2 )n (LX) 

HOOC CU N 3 

H 

wherein 

n is an integer of from 1 to 4; 

Ri, R 2 , R3, Ri3, and R J5 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

C a and Q are carbon atoms and the stereochemistry at C a and Q is, independently, either 
Ror S; 

or the ester or salt thereof, 

wherein when dashed line c is present, then R J5 is present, and when dashed line c is not 
present, then R\ 5 is not present; wherein when dashed line c is present, the compound is a 
salt comprising a counterion; 

HN Y 

v a 

R 4 N- N 

(CH 2 )n (LXX) 
HOOC Cfl N 3 




H 



n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 



AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 Page 20 

Serial Number: 10/092287 Dkt: 1798.001 US5 

Filing Date: March 6, 2002 

Title: Positively Charged Non-Natural Amino Acids, Methods of Making Thereof, and Use Thereof in Peptides 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X- Y is (CH2) Z , wherein z is an integer of from 2 to 4; 

R4 is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; and 

Cfi is a carbon atom and the stereochemistry at C/j is either R or S; 

or the ester or salt thereof; 

X Y 

/ \ 

NR 7 

I 

(CH 2 )n (LXXX) 

HOOC CU N 3 

H 



wherein 

1 1 is an integer of from 2 to 4; 

X-Y is (CH2) Z , wherein z is an integer of from 2 to 4; 

Re and R 7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
or alkynyl of C1-C5; and 

C/5 is a carbon atom and the stereochemistry at C/j is either R or S; 
or the ester or salt thereof; or 



H 2 NR 9 




(CH 2 )n (XC) 
HOOC Cfl N 3 



H 
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wherein 

n is an integer of from 2 to 4; 

Rq, Rio, and Rn are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

Cfi is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof 

whereby the peptide having at least one non-natural amino acid is more selective than the 
peptide having no non-natural amino acid. 

24. (Original) The method of claim 23, wherein the natural amino acid comprises arginine 
and/or lysine. 

25. (Original) A method of increasing the resistance of a peptide to digestion by a peptidase, 
comprising substituting for at least one natural amino acid in the peptide at least one non- 
natural amino acid having the formula II, III, IV, LX, LXX, LXXX, and/or XC: 




(CH 2 )n (II) 

HOOC C a NHR 5 

H 

wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Y are independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is presellt, X-Y is (CH 2 ) Z wherein z is an integer of from 2 to 4; 

R4 and R 5 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 

or alkynyl of C1-C5; and 
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C/s is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof, wherein 

when n is 3, dashed line a is not present, R4, X and Yare all hydrogen, and R5 is methyl, 
then C/3 is not S, 

when n is 3, dashed line a is not present, X and R5 are hydrogen, and Y and R4 are 
methyl, then the stereochemistry at C/3 is not R, 

when dashed line a is not present, and R4, R5, X and Yare all hydrogen, then n is not 3, 
when n is 4, dashed line a is not present, X and R5 are hydrogen, and Y and R4 are the 
same lower branched or straight chain alkyl, then Q is not R, and 
when n is 4, dashed line a is not present, and R4, R5, X and Y are all hydrogen, then the 
stereochemistry at C/j is not R; 

X Y 

NR7 (III) 
(CH 2 )n 

1 

HOOC C B NHR 5 

H 

wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R6, R7 and Rg are, independently, hydrogen or lower branched or straight chain alkyl , 
alkenyl or alkynyl of C1-C5; and 

C/3 is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; 
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RgN^^Rio 



NR11 

(CH 2 )n (IV) 



HOOC Cfc NHR 12 

i 

H 

wherein 

n is an integer of from 2 to 4; 

R9, Rio, R11 and R12 are, independently, hydrogen or lower branched or straight chain 
alkyl , alkenyl or alkynyl of C1-C5; and 

C/3 is a carbon atom and the stereochemistry at Q is either R or S; 
or the ester or salt thereof; 

H R15 
I ! c 

Ri C a NR 2 R 13 



(CH 2 )n (LX) 
HOOC C(i N 3 



H 

wherein 

n is an integer of from 1 to 4; 

Ri, R2, R3, R13, and R15 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

C a and C/3 and are carbon atoms and the stereochemistry a C a and Q3 is, independently, 

either R or S; 

or the ester or salt thereof, 

wherein when dashed line c is present, then R\ 5 is present, and when dashed line c is not 
present, then R15 is not present; wherein when dashed line c is present, the compound is 
salt comprising a counterion; 
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HN Y 

\ a 

R 4 N N 

(CH 2 )n (LXX) 
HOOC CIJ N 3 

I 

H 

wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R4, is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

and 

C/3 is a carbon atom and the stereochemistry at Q3 is either R or S; 
or the ester or salt thereof; 



/ \ 



NR 7 

I 

(CH 2 )n (LXXX) 

HOOC CIS N 3 

H 

wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R6 and R7 are, independently, hydrogen or lower branched or straight chain alkyl, alenyl 
or alkynyl of Ci,-C 5 ; and 
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Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; or 



H2NR 9^/ Rl0 



NR11 

(CH 2 )n (XC) 

HOOC Cfc N 3 

H 

wherein 

n is an integer of from 2 to 4; 

R9, Rio, and Rn are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof, 

whereby the peptide having at least one non-natural amino acid is better able to resist 
digestion by a peptidase than a peptide having no non-natural amino acid. 



26. (Original) The method of claim 25, wherein the natural amino ac id comprises arginine 
and/or lysine. 



27. (Original) A method of treating or preventing in a subject a disease treated or 
prevented by the administration of a peptide that crosses a body barrier, 
comprising administering to the subject a peptide having, substituted for at least one 
natural amino acid at least one non-natural amino acid having the formula II, III, IV, LX, 
LXX, LXXX, and/or XC: 
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HN 




R 4 N 



I N 



(CH 2 )n 



(II) 



HOOC C B 



NHR 5 



H 



wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R4 and R5 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 

or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at C/3 is either R or S; 
or the ester or salt thereof, wherein 

when n is 3, dashed line a is not present, R4, X and Yare all hydrogen, and R 5 is methyl, 
then Cp is not S, 

when n is 3, dashed line a is not present, X and R5 are hydrogen, and Y and R4 are 
methyl, then the stereochemistry at Q is not R, 

when dashed line a is not present, and R4, R 5 , X and Y are all hydrogen then n is not 3, 
when n is 4, dashed line a is not present, X and R 5 are hydrogen, and Y and R4 are the 
same lower branched or straight chain alkyl, then C/3 is not R, and 
when n is 4, dashed line a is not present, and R4, Rs, X and Y are all hydrogen, then the 
stereochemistry at Cp is not R; 
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NRe 



NR/ (III) 
(CH 2 )n 



HOOC C B NHR 5 

H 

wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) Z wherein z is an integer of from 2 to 4; 

R<5, R 7 and R 8 are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of Ci-C 5 ; and 

Cp is a carbon atom and the stereochemistry at Qs is either R or S; 
or the ester or salt thereof; 



HOOC- 




(IV) 



wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, Rn and Ri 2 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of Ci C5; and 

C/3 is a carbon atom and the stereochemistry at C& is either R or S; 
or the ester or salt thereof; 
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H 




(CH 2 )n 



(LX) 



HOOC CIJ N 3 



H 



wherein 

n is an integer of from 1 to 4; 

Ri, R2, R3, Ri3> and R J5 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

C a and Q are carbon atoms and the stereochemistry at C a and C# is, independently, either 
RorS; 

or the ester or salt thereof, 

wherein when dashed line c is present, then R ]5 is present, and when dashed line c is not 
present, then R15 is not present; wherein when dashed line is present, the compound is a 
salt comprising a counterion; 



wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 

when dashed line a is present, X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R4 is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; and 



HN Y 




(CH 2 )n 



(LXX) 



HOOC CIJ N 3 



H 
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Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; 



/ \ 



NR 7 

I 

(CH 2 )n (LXXX) 



HOOC CfS N 3 



H 

wherein 

n is an integer of from 2 to 4; 

X- Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R6 and R 7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
or alkynyl of Ci-C 5 ; and 

Q is a carbon atom and the stereochemistry at Q is either R or S; 
or the ester or salt thereof; or 

H 2 NR 9^/ R 10 

NR11 

(CH 2 )n (XC) 



HOOC CfJ N 3 



H 



wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, and Rn are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of Ci-C 5 ; and 

Qs is a carbon atom and the stereochemistry at Q is either R or S; 
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or the ester or salt thereof, 

whereby the peptide having at least one non-natural amino acid crosses the body barrier 
in higher amounts than the peptide having no non-natural amino acid. 



28. (Original) A method of treating or preventing in a subject a disease of the brain treated 
or prevented by the administration of a peptide containing a natural amino acid, 
comprising administering to the subject the known therapeutic peptide having, substituted 
for the natural amino acid, at least one non-natural amino acid having the formula II, III, 
IV, LX, LXX, LXXX, and/or XC: 

HN Y 



R4N 




: a 

I 

X 



1 

(CH 2 )n (II) 



HOOC C B NHR 



H 

wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Y are independently, hydrogen or lower 

branched or straight chain alkyl, alkenyl or alkynyl of Ci-C 5 ; 

when dashed line a is present, X- Y is (CH 2 ) Z , wherein z is an integer from 2 to 4; 

R4 and R 5 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 

or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Q is either R or S; 
or the ester or salt thereof, wherein 

when n is 3, dashed line a is not present, R4, X and Yare all hydrogen, and R 5 is methyl, 
then C/5 is not S, 

when n is 3, dashed line a is not present, X and R 5 are hydrogen, and Y and R4 are 
methyl, then the stereochemistry at Q is not R, 

when dashed line a is not present, and R4, R 5 , X and Y are all hydrogen, then n is not 3, 
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when n is 4, dashed line a is not present, X and R 5 are hydrogen, and Y and R4 are the 
same lower branched or straight chain alkyl, then Cg is not R, and 
when n is 4, dashed line a is not present, and R4, R5, X and Y are all hydrogen, then the 
stereochemistry at Cp is not R; 

X Y 

NR 7 (III) 
(CH 2 )n 

1 

HOOC C B NHR 5 

H 

wherein 

n is an integer of from 2 to 4; 

X-Y is (CH 2 ) 2 wherein z is an integer of from 2 to 4; 

R$, R 7 and R 8 are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of Q-C5; and 

C/3 is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; 




NR11 

(CH 2 )n (IV) 

HOOC Cft NHR 12 

H 

wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, R\\ 9 and R12 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 



AMENDMENT AND RESPONSE UNDER 37 CFR & 1 .1 1 1 Page 32 

Serial Number: 1 0/092287 Dkt: 1 798.001 US5 

Filing Date: March 6, 2002 

Title: Positively Charged Non-Natural Amino Acids, Methods of Making Thereof, and Use Thereof in Peptides 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; 

V ?« 
i i 

i | c 

Ri C„ NR 2 R 13 



(CH 2 )n (LX) 
HOOC CIJ N 3 

I 

H 

wherein 

n is an integer of from 1 to 4; 

Ri R2, R3, Rn ? and R15 are, independently, hydrogen or lower branched or straight chain 
alkyl, alkenyl or alkynyl of C1-C5; and 

Ca and Cp are carbon atoms and the stereochemistry at Ca and Cp is, independently, 

either R or S; 

or the ester or salt thereof, 

wherein when dashed line c is present, then R i5 is present, and when dashed line c is not 
present, then R15 is not present; wherein when dashed line c is present, the compound is a 
salt comprising a counterion; 

HN Y 

\ a 




(CH 2 )n (LXX) 
HOOC CIJ N 3 

I 

H 

wherein 

n is an integer of from 2 to 4; 

when dashed line a is not present, X and Yare independently, hydrogen or lower 
branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; 
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when dashed line a is present, X-Y is (CH2) Z , wherein z is an integer of from 2 to 4; 
R4 is hydrogen or lower branched or straight chain alkyl, alkenyl or alkynyl of C1-C5; and 
C/3 is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; 

X Y 

/ \ 

N^.NR 6 
NR 7 

(CH 2 )n (LXXX) 

HOOC C(i N 3 

H 

wherein 

n is an integer of from 2 to 4; 

X-Y is (CH2) Z wherein z is an integer of from 2 to 4; 

R$ and R 7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; or 

X Y 

/ \ 

NR 7 

(CH 2 )n (LXXX) 
HOOC C(l N 3 

I 

H 



wherein 

n is an integer of from 2 to 4; 
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X-Y is (CH 2 ) Z , wherein z is an integer of from 2 to 4; 

R6 and R7 are, independently, hydrogen or lower branched or straight chain alkyl, alkenyl 
or alkynyl of C1-C5; and 

Cp is a carbon atom and the stereochemistry at Cp is either R or S; 
or the ester or salt thereof; or 

H 2 NR 9^/ R 10 

NR11 

(CH 2 )n (XC) 



HOOC C(J N 3 



H 

wherein 

n is an integer of from 2 to 4; 

R 9 , Rio, and R n are, independently, hydrogen or lower branched or straight chain alkyl, 
alkenyl or alkynyl of C1-C5; and 

Cp is a carbon atom or the stereochemistry at Cp is either R or S; 
or the ester or salt thereof 



